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Process for the manufacture of trimethylhydroquinone 
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Bonrath, Werner; Schneider, Michael 
Roche Vitamins Ag, Switz. 
PCT Int. Appl. , 13 pp. 
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OTHER SOURCE(S): CASREACT 139:69391; MAR PAT 139:69391 

AB The present invention discloses a process for the manufacture of a 

2 , 3 , 5 -trimethylhydroquinone diacylate by reacting ketoisophorone with an 

acylating agent, such as an acid anhydride, an acyl 

halide or an enol ester, in the presence of certain bis ( 

perf luorinated hydrocarbylsulf onyl) imides and metal salts thereof, 

such as [ (R1S02) 2N] nR2 [Rl = perf luoroalkyl , pentaf luorophenyl / R2 = metal 

cation; n = 0-5, corresponding to the valency of the proton (1) or the 

metal cation (1-5) signified by R2] , and certain 

tris (perf luoroalkanesulf onyl or pentaf luorobenzenesulf onyl ) methanes and 
metal salts thereof, such as [ (R3S02 ) 3C].nR2 (R3 = perf luoroalkyl , 
pentaf luorophenyl ) . The 2 , 3 , 5 -trimethylhydroquinone diacylate can be 
converted into (all-rac) -a- tocopherol by transesterif ication to 
yield 2 , 3 , 5 -trimethylhydroquinone and reaction of the latter with 
isophytol. (all-rac) -a-Tocopherol itself is the most active member 
of the vitamin E group. 
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136 : 120209 

Composition and compound based on salts of metals and 
acids having a sulfonyl group borne by a 
perhalogenated carbon and their use as Lewis acid 
catalysts 

Roques, Nicolas; Dubac, Jacques; Le Roux, Christophe; 
Repichet, Sigrid; Bernard, Jean-Marie; Maestro, 
Jean-Pierre; Vidal, Thierry; Peyronneau, Magali; 
Picot, Alexandre; Mazieres, Stephane 
Rhodia Chimie, Fr. 
PCT Int. Appl., 4 7 pp. 
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OTHER SOURCE (S) 
AB 



JP 2004503379 T2 20040205 

PRIORITY APPLN. INFO.: FR 

FR 
FR 
WO 

MARPAT 13 6:120209 
Title salts have elements of valence (p.) >3 and have, as 
coanions, >1 and <(u-l) anions bearing a sulfonyl 

function borne by a perhalogenated atom, preferably perf luorinated 
, more preferably, a perf luoromethylene group. The invention is 
applicable to catalysis involving electrophilic cations, with these salts 
to replace previously used tri'flate salts. BiCl(OTf)2 (Tf = CF3SO) was 
manufactured by heating 9.11 g BiC13 1 . 5 h at 110° with 10.5 g Tf OH in 
PhMe. 

4 THERE ARE 4 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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1991 : 515220 CAPLUS 
115 : 115220 

An x-ray photoelectron spectroscopic investigation of 
the selectivity of hydroxyl derivatization reactions 
Chilkoti, Ashutosh; Ratner, Buddy D. 

Cent. Bioeng., Univ. Washington, Seattle, WA, 98195, 
USA 

Surface and Interface Analysis (1991), 17(8), 567-74 
CODEN: SIANDQ; ISSN: 0142-2421 
Journal 
English 

The selectivity of trif luoroacetic acid (I) , used for the vapor-phase 
derivatization of hydroxyl groups in multifunctional O-containing polymeric 
surfaces, was investigated by XPS studies on model epoxide systems. The 
reactivity of I towards epoxides was discussed in terms of the context of 
the large amount of published literature implying high selectivity of this 
reaction toward hydroxyl groups. AcCl and heptaf luorobutyryl chloride 
(II) , used to derivatize hydroxyl groups in the literature, were also 
examined, with regard to cross -reaction with epoxides. Both AcCl and II 
reacted with epoxides, forming chloroacetates and perf luorinated 
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chloroacetates , resp. I reacted with double bonds, forming 

perf luorinated chloroacetates, while AcCl was unreactive toward 

them. The reactivity of II toward epoxides and unsatn. compromised its 

use as a derivatization agent for hydroxyl groups. However, the unique 

reaction products formed by exposure of hydroxyls and epoxides to AcCl 

vapor may allow hydroxyl species to be distinguished from epoxides in 

multifunctional C-0 polymeric surfaces. 
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A process is provided for the lipase catalyzed kinetic resolution of ales, 
.with one or more chiral centers. Specifically, a racemic f luorinated 
carboxylic acid ester of a chiral ale. is hydrolyzed by 

lipase in an organic solvent. The reaction mixture is then extracted with 
mixture 



phase 



of organic and perf luorinated solvents. In this two phase system, 
the unreacted fluorinated carboxylic acid ester 

partitions into the fluorinated solvent, while the chiral ale. which is 

released from the hydrolysis reaction partitions into the organic solvent. 

Thus, 4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11, 11 -heptadecaf luoroundecanoic 

acid, indan-l-yl ester was mixed with n-butanol, acetonitrile and an 

immobilized lipase until ~ 50% of the ester was hydrolyzed. The lipase 

was filtered off, the filtrate containing the reaction substrates and products 

was dried under vacuum, and then the residue was dissolved in methanol. 

This methanol solution was then extracted with n-perf luorohexane . The organic 

contained (R) -1-indanol in an enantiomeric excess of > 95%, while the 
fluorinated solvent phase contained the unreacted (S) - 

4,4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 11, 11, 11 -heptadecaf luoroundecanoic acid, 
indan-l-yl ester also with an enantiomeric excess of > 95%. 
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AB Heterogeneous chemical reactions are conducted in the presence of a 

macroporous solid catalyst under near-critical or supercrit . conditions with 
pressure control to promote reaction, separation of desired reaction products, 
and to regenerate deactivated catalysts (e.g., by coking reactions). 
Representative reactions conducted under these conditions include 
alkylation, acylation, isomerizat ion, aromatic hydrocarbon 

disproportionation, ale. synthesis, and Fischer-Tropsch reactions. Especially, 
the system can be used for C2 - 10 -alkene-C4 -10-isoparaf f in alkylation 
reactions over a perf luorinated polymer with sulfonic 

acid groups (e.g., Nafion-type catalysts, with surface area 50-400 m2/g 
and pore size of 70-150 A) in the presence of a co-solvent or diluent, 
such as C02, methane, ethane, or H2 . Alkylation is carried out at 0.9-1.3 
Tc and 0.9-2.5 Pc of the reactant mixture (Tc and Pc are the critical 
temperature and 



pressure, resp.), in which reaction is interrupted before significant 
catalyst deactivation, followed by increasing the reactor pressure and/or 
reducing the reactor temperature, to remove accumulated coke. 
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Title salts have elements of valence (j-i) >3 and have, as 
coanions , >1 and <(jj.-1) anions bearing a sulfonyl 

function borne by a perhalogenated atom, preferably perf luorinated 
, more preferably, a perf luoromethylene group. The invention is 
applicable to catalysis involving electrophilic cations, with these salts 
to replace previously used triflate salts. BiCl(OTf)2 (Tf = CF3SO) was 
manufactured by heating 9.11 g BiC13 1 . 5 h at 110° with 10.5 g Tf OH in 
PhMe. 
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AB A method is provided for the enzymic kinetic resolution of racemic ales, or 
racemic carboxylic acid esters catalyzed by a lipase 

perf luorotransacylation . The unreacted enantiomer is then separated from the 
perf luorinated specie with a two phase extraction involving a 
fluorinated and an organic solvent. Thus, a mixture of racemic 
1-phenylethanol, 4,4, 5, 5, 6, 6, 7,7, 8, 8, 9, 9, 10, 10, 11, 11, 11- 

heptadecaf luoroundecanoic acid, 2 , 2 , 2 - trif luoroethyl ester, and lipase in 

acetonitrile were reacted at room temperature The enzyme was removed by 

filtration and the filtrate was vacuum filtered to dryness. The residue 

was dissolved in methanol and extracted with n-perf luorohexane . The methanol 

phase contained (S) -1-phenylethanol with an enantiomeric resolution of 95%, 

while the fluorinated phase contained (R) -4 , 4 , 5 , 5 , 6 , 6 , 7 , 7 , 8 , 8 , 9 , 9 , 10 , 10 , 11 

, 11 , 11-heptadecaf luoroundecanoic acid, 1 -phenylethyl ester also with an 

enantiomeric resolution of 95%. The reaction may be conducted in a 

perf luorinated or nonf luorinated solvent, or a mixture of the two 

and the reaction products are separated by extraction with a nonf luorinated or 

perf luorinated solvent resp. such that the unreacted enantiomer 

and the perf luorinated ester formed partition into the different 

solvent phases. 
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AB A method is provided for the enzymic kinetic resolution of a racemic 
carboxylic acid ester with the formula: XCHR1C02R2, 

where Rl and R2 may be alkyl vinyl, or aryl groups and X is an alkyl 
alkenyl, alkoxy, aryl, aryloxy, or halogen group. The reaction is 
catalyzed by a lipase perf luorotransacylation . The unreacted enantiomer 
is then separated from the perf luorinated specie with a two phase 
extraction involving a f luorinated and an organic solvent. Thus, a 
perf luorinated carboxylic acid with the 

formula: CF3 (CF2 ) m (CH2 ) nOH, where m is an integer from 3 through 10, n is 
0 or an integer from 1 through 4, is reacted with a racemic carbonic acid 
ester as described above in the presence of lipase. The reaction may be 
conducted in a perf luorinated or nonf luorinated solvent, and the 
reaction products are separated by extraction with a nonf luorinated or 
perf luorinated solvent resp. such that the unreacted enantiomer 
and the perf luorinated ester formed partition into the different 
solvent phases. 
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BE, 
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DE , 
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ES, 
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FR, 
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GR, 
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IT, 
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NL, 


PT, 
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TR, 


BF, 


BJ, 


CF, 


CG, 


CI, 


CM, 


GA, 


GN, 


GW, 


ML, 


MR, 


NE, 


SN, 


TD, 


TG 






1242613 




A2 


20020925 




EP 2000-990552 


20001218 






R: AT, 


BE, 


CH, 


DE, 


DK, 


ES, 


FR, 


GB, 


GR, 


IT, 


LI, 


LU, 


NL, 


SE, 


MC, 


PT, 


IE , 


si, 


LT, 


LV, 


FI, 


RO, 


MK, 


CY, 


AL, 


TR 















US 

PRIORITY 



2003003552 
APPLN. INFO 



Al 



20030102 



MARPAT 



DE 
DE 
DE 

WO 

135 :45289 



US 2002-168744 
1999-19963314 A 

1999- 19963315 A 

2000- 10006824 A 
2000-DE4536 W 



20020618 
19991219 
19991219 
20000208 
20001218 



OTHER SOURCE (S) : 

AB A method is provided for the enzymic kinetic resolution of a racemic ale. by a 
lipase catalyzed perf luoroacylation . The unreacted enantiomer is then 
separated from the perf luorinated specie with a two phase extraction 
involving a f luorinated and an organic solvent. Thus, a 
perf luorinated carboxylic acid ester with the 

formula: R- (CH2 ) n-C02Rl , where R is either a CF3-(CF2)m group where m' is 

an integer from 3 through 10, n is an integer from 1 through 4, or an 

aromatic group C6F4X, where X is a fluorine or a perf luorinated 

alkyl group, and Rl is an alkyl, vinyl, aryl , 2 -cyanoethyl , 

2 , 2 , 2 - trif luoroethyl , or 2 , 2 , 2 - trichloroethyl group, is reacted with a 

racemic ale. in the presence of lipase. The reaction may be conducted in 

a perf luorinated or nonf luorinated solvent, and the reaction 

products are separated by extraction with a nonf luorinated or 

perf luorinated solvent resp. such that the unreacted enantiomer 

and the perf luorinated ester formed partition into the different 

solvent phases. 
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2000 : 535050 CAPLUS 
133 : 166058 

Porous highly fluorinated acidic polymer catalyst and 

process for its preparation 

Lloyd, Ralph Birchard; Howard, Edward G. 

E . I . Du Pont de Nemours & Co . , USA 

PCT Int. Appl., 22 pp. 



CODEN : 
Patent 
English 
1 



PIXXD2 



PATENT NO. 



KIND DATE 



WO 2000044495 Al 20000803 

W: CN, JP, 
RW: AT, BE, 
PT, SE 

US 6200924 Bl 20010313 

EP 1152830 Al 20011114 



APPLICATION NO. DATE 



WO 2000-US2102 



20000128 



RU 

CH, CY, DE, DK, ES , FI , FR, GB, GR, IE, IT, LU, MC , NL, 



US 2000-491394 
EP 2000-914453 



20000126 
20000128 



R: AT, BE, CH, DE , DK, ES , FR, GB , GR, IT, LI, LU, NL , SE, MC , PT, 
IE, FI 
JP 2002535137 
PRIORITY APPLN. INFO. 



T2 



20021022 



JP 2000-595785 20000128 
US 1999-117699P P 19990129 
WO 2000-US2102 W 20000128 
AB This invention relates to a solid acid catalyst comprising porous highly 

fluorinated acidic polymer and process for manufacturing it. The catalyst 
comprises at least 90% highly fluorinated acidic polymer and has a surface 
area of .apprx.0.01 m2/g to .apprx.5 m2/g. The catalyst is prepared by 
exposing the polymer to a pressurized fluid such as S02 or C02 , heating 
the polymer to above the softening point, reducing the pressure quickly 
thus expanding the polymer into a porous structure, and cooling the 
polymer. Examples of the highly fluorinated acidic polymer are 
perf luorinated sulfonic acid resin 
perf luorinated and sulfonyl fluoride polymer. 



REFERENCE COUNT: 



THERE ARE 4 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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1998 : 689189 CAPLUS 
129: 318232 

Porous microcomposite of perf luorinated 

ion-exchange polymer and dispersed metal oxide and/or 

silica derived via a sol-gel process 

Harmer, Mark Andrew; Sun, Qun 

E. I. Du Pont de Nemours & Co. , USA 

U.S., 24 pp., Cont . -in-part of U.S. Ser. No. 362,063, 

abandoned . 

CODEN: USXXAM 

Patent 

English 

4 



PATENT NO. 


KIND 


DATE 




APPLICATION NO. 


DATE 


US 


5824622 


A 


19981020 




US 


1995-574751 


19951219 


ES 


2139187 


T3 


20000201 




ES 


1995-907964 


19950110 


WO 


9619288 


Al 


19960627 




WO 


1995-US16566 


19951220 




W: CN, JP 
















RW: AT, BE, 


CH, DE, 


DK, ES, 


FR, GB, GR, IE, IT, LU, 


MC, NL, 


EP 


799091 


Al 


19971008 




EP 


1995-944346 


19951220 


EP 


799091 


Bl 


19980902 












R: DE, FR, 


GB, IT, 


NL 










CN 


1170373 


A 


19980114 




CN 


1995-196956 


19951220 


CN 


1082940 


B 


20020417 










US 


5916837 


A 


19990629 




US 


1996-683998 


19960719 


US 


5948946 


A 


19990907 




US 


1998-121106 


19980723 


US 


6034290 


A 


20000307 




US 


1999-277094 


19990326 


US 


6160190 


A 


20001212 




US 


1999-324931 


19990603 


US 


6515190 


Bl 


20030204 




US 


2000-670530 


20000927 


US 


2003176729 


Al 


20030918 




US 


2002-322786 


20021218 


US 


6680406 


B2 


20040120 










US 


2004068146 


Al 


20040408 




US 


2003-680838 


20031007 


US 


2004072671 


Al 


20040415 




us 


2003-680334 


20031007 


US 


2004072672 


Al 


20040415 




us 


2003-680337 


20031007 


us 


2004072673 


Al 


20040415 




us 


2003-680816 


20031007 


>ITY APPLN. INFO 






US 


1994-180250 B2 


19940112 










US 


1994-362063 B2 


19941222 










WO 


1995-US12 A 


19950110 










US 


1995-574751 A 


19951219 










WO 


1995-US16566 W 


19951220 










US 


1996-683998 A3 


19960719 










US 


1998-121106 A3 


19980723 



US 1999-324931 A3 19990603 
US 2000-670530 A3 20000927 
US 2002-322786 A3 20021218 
AB Porous microcomposites are described which comprise a 

perf luorinated ion-exchange polymer (PFIEP) containing pendant 

sulfonic acid and/or carboxylic acid groups 

entrapped in a highly dispersed network of metal oxide and/or silica. The 
microcomposites are prepared from PFIEP (especially NAFION NR 005) and >1 
precursors selected from a metal oxide precursor (e.g., aluminum 
tri (sec-butoxide) ) and/or a silica precursor (e.g., tetramethoxysilane) 
using an in situ process. The microcomposites have a first set of pores 
having pore size diameter 0.5-75 nm and may further comprise a second set of 
pores having diameter 75-1000 nm. These microcomposites possess high surface 
area and exhibit high catalytic activity for a variety of reactions 
including nitration, esterif ication , dimerization , alkylation, polymerization, 
acylation and isomerization . 



REFERENCE COUNT: 



36 THERE ARE 3 6 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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1996:527339 CAPLUS 
125 : 171500 

Sol -gel derived porous microcomposites of 
perf luorinated ion-exchange polymer and metal 
oxide as catalyst for organic reactions and their 
preparation 

Harmer, Mark Andrew; Sun, Qun 

E. I. Du Pont de Nemours & Co., USA 

PCT Int. Appl . , 5 9 pp. 



CODEN 
Patent 
English 

4 



PIXXD2 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



WO 


9619288 




Al 


19960627 




WO 1995-US16566 


19951220 




W: CN, 


JP 
















RW: AT, 


BE, 


CH, DE, 


DK, ES, 


FR, GB, GR, IE, IT, 


LU, 


MC, NL, 


us 


5824622 
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19981020 




US 1995-574751 


19951219 


EP 


799091 




Al 


19971008 




EP 1995-944346 


19951220 


EP 


799091 




Bl 


19980902 












R: DE, 


FR, 


GB, IT, 


NL 










US 


6034290 




A 


20000307 




US 1999-277094 


19990326 


PRIORITY APPLN. 


INFO 






US 


1994-362063 


A 


19941222 












US 


1995-574751 


A 


19951219 












US 


1994-180250 


B2 


19940112 












WO 


1995-US12 


A 


19950110 












WO 


1995-US16566 


W 


19951220 












us 


1996-683998 


A3 


19960719 



PT, SE 



AB Porous microcomposites, having high surface area, pendant sulfonic 
and/or carboxylic acid groups entrapped within and 

highly dispersed throughout, and pore size 0.5-1000 nm, are prepared from 
perf luorinated ion-exchange polymer and metal oxides such as 
silica using the sol-gel process. The microcomposites are useful as 
catalysts for olefin isomerization, hydrocarbon alkylation, nitration or 
sulfonation of organic compds . , etc. Thus, a 5% solution of Nafion NR 005 

[ . apprx .6.3:1 tetraf luoroe thy lene -perf luoro (3 , 6-dioxa-4 -methyl -7 - 
octenesulf onyl fluoride) copolymer] and a solution of tetramethoxysilane were 
stirred together and formed a gel in .apprx. 10 s. The gel was processed 
and acidified giving a fine particle, light-yellow glasslike material 

(. apprx. 13 : 87 Naf ion-silica) having a BET surface area of 123 m2/g and average 
pore diameter 22 nm, which (2.5 g) was used to catalyze the isomerization of 



1-butene at 50°, WHSV 0.4/h, and 2:1 He-l-butene flow, giving 
trans-2-butene 66.3, cis-2-butene 26.8, and 1-butene 6.9%. 
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1995 : 909497 CAPLUS 
123 :290381 

Sol -gel derived porous microcomposite of 
perf luorinated ion-exchange polymers and metal 
oxides as process catalysts 
Harmer, Mark Andrew 

du Pont de Nemours, E. I., and Co., USA 

PCT Int . Appl . , 64 PP. 

CODEN: PIXXD2 

Patent 
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PATENT NO. 



KIND DATE 
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WO 


9519222 
W: JP 


M. J_ 


JU / Z W 
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CH, DE, 
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FR, GB, GR, IE, IT, 
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EP 
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1995-907964 
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19990915 
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JP 
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JP 
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19950110 
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2139187 
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20000201 




ES 


1995-907964 


19950110 


US 


6034290 
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20000307 




US 


1999-277094 


19990326 


US 


2003176729 


Al 


20030918 




US 
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20021218 


US 


6680406 
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20040120 
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2004068146 


Al 


20040408 




US 


2003-68083 


8 


20031007 
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2004072671 


Al 


20040415 
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2003-68033 
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1994-180250 
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19940112 
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1994-362063 
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19941222 










WO 


1995-US12 


W 


19950110 










US 


1995-574751 


A2 


19951219 










wo 


1995-US16566 
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19951220 
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A3 
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US 


1998-121106 


A3 


19980723 










US 


1999-324931 


A3 


19990603 
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2000-670530 


A3 


20000927 










us 


2002-322786 


A3 


20021218 


AB Porous microcomposites 


are prepared from 


(NAFION) perf luorinated 



PT, SE 



ion-exchange polymers with pendant sulfonic and 
carboxylic acid groups and metal oxides (silica, 
alumina, titania, etc.) using the sol-gel process 

possess high surface area and exhibit extremely high catalytic activity, 
e.g., for nitration of aroms . , esterif ication of acids, styrene 
dimerization, alkylation or acylation of aroms. 



Such microcomposites 
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1994:216744 CAPLUS 
120:216744 

The perf luoroacylation of cyclopropyl -containing 
alkenes 

Nenajdenko, Valentine G. ; Leshcheva, Irina F.; 
Balenkova, Elizabeth S. 

Dep. Chem. , Moscow State Univ., Moscow, 119899, Russia 
Tetrahedron (1994), 50(3), 775-82 
CODEN: TETRAB; ISSN: 0040-4020 
Journal 



LANGUAGE: English 

OTHER SOURCE(S): CASREACT 120:216744 

AB The reaction of direct electrophilic perf luoroacylation of cyclopropyl 
containing alkenes by the novel reagent, BF3 -Me 2 S -perf luorinated 
carboxylic acid anhydride, is given. The stereochem. 

and the dependence of the reaction course on the substrate are discussed. 
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1993 :427479 CAPLUS 
119 :27479 

New methodology for fluorocarbon synthesis 
Burton, D. J. 

Dep. Chem., Univ. Iowa, Iowa City, IA, USA 
Report (1991), AFOSR-TR- 92 - 0162 ; Order No. AD-A247163, 
41 pp. Avail . : NTIS 

From: Gov. Rep. Announce. Index (U. S.) 1992, 92(12), 
Abstr. No. 231,479 
Report 
English 

Novel, general methods for the preparation of thermally stable 
perf luorinated organometallic reagents were developed. F-vinyl 
iodides were prepared as precursors to F-vinyl organometallics . A variety 
of polyf luorinated cadmium, zinc, and copper reagents were developed as 
synthetic reagents for the introduction of polyf luorinated alkyl, aryl, 
and allyl groups. SET chemical was developed for the regiospecif ic addition 
iodof luoroacetates and iodof luoromethylphosphonates to f unct ionalized 
alkenes, and to accomplish a useful preparation of 
alkylsulf onyldif luoroacetates and acetamides. Alkylation and 
acylation reactions of f luorocarboxy phosphorus ylides were 
developed as a useful entry to precursor which could be easily hydrolyzed 
to fluoro ester and fluoro keto esters. 



DOCUMENT TYPE: 
LANGUAGE : 
AB 
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DOCUMENT NUMBER: 115:82 02 

TITLE: Organic reactions catalyzed by solid superacids. 5. 

Perf luorinated sulfonic acid resin 

(Nafion-H) catalyzed intramolecular Friedel -Crafts 
acylation 

Yamato, Takehiko; Hideshima, Chieko; Prakash, G. K. 
Surya; Olah, George A. 

Fac. Sci. Eng., Saga Univ., Saga, 840, Japan 
Journal of Organic Chemistry (1991), 56(12), 3955-7 
CODEN: JOCEAH; ISSN : 0 02 2 - 3 2 63 
Journal 
English 

CASREACT 115:8202 
Nafion-H, a perf luorinated sulfonic acid resin, 
catalyzed the intramol . Friedel -Crafts acylation of 
diarylalkane -2 -carboxylic acids and arylalkanoic acids 

in refluxing p-xylene to provide cyclic ketones. E.g., acid I gave 50% 
cyclic ketone II. The reactions were clean, and the water that was formed 
as a byproduct did not deactivate the catalyst. It was also found that 
the intramol. acylation of the corresponding acid chlorides 
occurred under much milder reaction conditions. The mechanism of the 
reaction is discussed. 
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Electrophilic acylation of fluoro olefins 
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AUTHOR (S) : 



CORPORATE SOURCE 



SOURCE : 



DOCUMENT TYPE: 

LANGUAGE : 

OTHER SOURCE (S) : 

AB RCF:CFCOF [R = ( 
CF3 , R2 - F) in 
yield and 1:6-12 
CF2:C(CF3)COC2F5 
conditions . 



Chepik, S. D.; Belen'kii, G. G . ; Cherstkov, V. F. ; 
Sterlin, S. R. ; German, L. S. 

Inst. Elementoorg . Soedin. im. Nesmeyanova, Moscow, 
USSR 

Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya 
(1991) , (2) , 513-16 
CODEN: IASKA6; ISSN: 0002-3353 
Journal 
Russian 

CAS REACT 115:8056 
CF3)2CF, C2F5] added to R1CF:CFR2 (Rl = R2 = F, CI; Rl = 
the presence of SbF5 to give RCF : CFCOCFR1CF2R2 in 61-94% 

cis-trans ratio. (CF3 ) 2C : CO and C2F4 gave 1:1 
-C2F5CF:C(CF3) COF in 58% combined yield under these 
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Acylation of f luorocarbethoxy-substituted 
ylides : a simple and general route to a-fluoro 
(3-keto esters 

Thenappan, Alagappan; Burton, Donald J. 
Dep. Chem. , Univ. Iowa, Iowa City, IA, 52242, USA 
Journal of Organic Chemistry (1991), 56(1), 273-7 
CODEN: JOCEAH; ISSN: 0022-3263 
Journal 
English 

CASREACT 114 : 42035 

Bu3P:CFC02Et reacts with primary, secondary, tertiary, cyclic, aromatic, and 
ester-substituted acid chlorides and anhydrides to form the corresponding 
C-acylated phosphonium salts, which are hydrolyzed under mild basic 
conditions to give 38-70% RCOCFHC02Et. Acylation with ClCOZEt 
(Z = 0, S) gives EtZCOCFHC02Et . Extension of this reaction sequence to 
perf luorinated and partially fluorinated acid chlorides did not 
proceed cleanly to give the expected phosphonium salts. However, the 
anion derived from (EtO) 2P (O) CFHC02Et reacts with RFCOC1 to form the 
corresponding C-acylated phosphonates , hydrolysis of which gives 57-77% 
RFCOCFHC02Et . 
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TITLE: Simultaneous esterif ication and acylation of 

pesticides for analysis by gas chromatography. 1. 
Derivatization of glyphosate and 
(aminomethyl) phosphonic acid with fluorinated 
alcohols-perf luorinated anhydrides 

Deyrup, Cynthia L.; Chang, Shou Mei; Weintraub, Randy 
A. ; Moye, H. Anson 

Food Sci. Hum. Nutr . Dep., Univ. Florida, Gainesville, 
FL , 32611, USA 

Journal of Agricultural and Food Chemistry (1985) , 
33 (5) , 944-7 

CODEN: JAFCAU; ISSN: 0021-8561 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Glyphosate [1071-83-6] and its major metabolite, (aminomethyl ) phosphonic 
acid [1066-51-9] were fully f unctionalized for anal, by gas chromatog. 
and mass spectrometry by reaction with mixts. of fluorinated ales, and 
perf luorinated anhydrides. All phosphonic and carboxylic 
acid groups were esterified and all amino groups were acylated; 
derivatization was effected at 100° for 1 h. Average recoveries from 
potable water samples were 95, 90, and 104%, resp., for glyphosate at 10, 



AUTHOR (S) : 



CORPORATE SOURCE 



SOURCE : 



50, and 100 ppb; corresponding (aminomethyl ) phosphonic acid recoveries 
averaged 106, 99, and 114% at 10, 50, and 100 ppb levels. 
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Some new reactions of perf luorinated 
sulfonic acids 
Krespan, Carl G. 

Cent. Res. Dev. Dep., E. I. du Pont de Nemours and 
Co., Wilmington, DE, 19898, USA 

Journal of Organic Chemistry (1979), 44(26), 4924-9 
CODEN: JOCEAH; ISSN: 0022-3263 
DOCUMENT TYPE: Journal 
LANGUAGE: English 
OTHER SOURCE (S): CASREACT 92:5818 0 

AB F3CCOCF2S03H (I), prepared by treating F3CC (OEt ) : CF2 with S03 , is a very 
strong acid which adds to F2C:CH2 at <0° and is esterified in good 
yield by treating with trif luorovinyl ethers. Self -catalyzed addition to the 
CO group in I , e.g. with benzene, gave e.g. PhC(CF3) (0H)CF2S03H, isolated 
as the pyridinium salt. Radical -catalyzed polymerization of I with F2C:CF2 or 
F2C:CH2 gave polymers containing <4 0% I. I-F2C:CF2 polymer and Nafion 
beads catalyzed Friedel -Crafts alkylations and acylations . 



=> d his 



(FILE 'HOME' ENTERED AT 18:51:55 ON 17 APR 2004) 



FILE 1 REGISTRY 1 ENTERED AT 18:52:05 ON 17 APR 2004 

LI OS ACYL HAL IDE 

E ACYL BROMIDE/ CN 

E ACYLBROMIDE/CN 

E ACYL IODIDE/CN 

E ACETYL CHLORIDE/ CN 

L2 1 S E3 

L3 23 7 S ACETYL BROMIDE 

E ACETYL BROMIDE/CN 

L4 1 S E3 

L5 IS ACETYL IODIDE/CN 

FILE 'CAPLUS' ENTERED AT 18:58:14 ON 17 APR 2 0 04 

L6 8 92 8 S L2 OR L4 OR L5 

L7 2 04 6 S ACYL HAL IDE 

L8 10654 S L6 OR L7 

L9 2 717 S L8 AND (ACYLATION OR ACYLA? ) 

L10 0 S L9 AND ( PERFLUOR INAT ? ION) 

Lll 3 S L9 AND PERFLUORINATED 

L12 43 S ACYLATION AND PERFLUORINAT? 

L13 17 S L12 AND (SULFONIC OR CARBOXYLIC ACID) 



=> s 113 and pendant 

118 66 PENDANT 

7 93 PENDANTS 
12 3 82 PENDANT 

( PENDANT OR PENDANTS) 
L14 3 LI 3 AND PENDANT 



=> d 114 ibib ab 1-3 
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ion-exchange polymer and dispersed metal oxide and/or 

silica derived via a sol-gel process 
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AB Porous microcomposites are 

perf luorinated ion-exchange polymer (PFIEP) containing pendant 
sulfonic acid and/or carboxylic acid groups 

entrapped in a highly dispersed network of metal oxide and/or silica. The 
microcomposites are prepared from PFIEP (especially NAFION NR 005) and >1 
precursors selected from a metal oxide precursor (e.g., aluminum 
tri (sec-butoxide) ) and/or a silica precursor (e.g., tetramethoxysilane) 
using an in situ process. The microcomposites have a first set of pores 
having pore size diameter 0.5-75 nm and may further comprise a second set of 
pores having diameter 75-1000 nm. These microcomposites possess high surface 
area and exhibit high catalytic activity for a variety of reactions 
including nitration, esterif ication , dimerization, alkylation, polymerization, 
acylation and isomerization . 
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AB 



used 



Porous microcomposites, having high surface area, pendant 
sulfonic and/or carboxylic acid groups 

entrapped within and highly dispersed throughout, and pore size 0.5-1000 
nm, are prepared from perf luorinated ion-exchange polymer and 
metal oxides such as silica using the sol-gel process. The 
microcomposites are useful as catalysts for olefin isomerization , 
hydrocarbon alkylation, nitration or sulfonation of organic compds . , etc. 
Thus, a 5% solution of Nafion NR 005 [ . apprx . 6 . 3 : 1 tetraf luoroethylene - 
perf luoro (3 , 6 -dioxa-4 -methyl - 7 -octenesulf onyl fluoride) copolymer] and a 
solution of tetramethoxysilane were stirred together and formed a gel in 
.apprx. 10 s. The gel was processed and acidified giving a fine particle, 
light-yellow glasslike material ( . apprx . 13 : 87 Nafion- silica) having a BET 
surface area of 123 m2/g and average pore diameter 22 nm, which (2.5 g) was 



to catalyze the isomerization of 1-butene at 50°, WHSV 0.4/h, and 
2:1 He-l-butene flow, giving trans -2 -butene 66.3, cis-2-butene 26.8, 
1-butene 6.9%. 
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AB Porous microcomposites are prepared from (NAFION) perf luorinated 
ion-exchange polymers with pendant sulfonic and 
carboxylic acid groups and metal oxides (silica, 

alumina, titania, etc.) using the sol-gel process. Such microcomposites 
possess high surface area and exhibit extremely high catalytic activity, 
e.g., for nitration of aroms . , esterif ication of acids, styrene 
dimerization, alkylation or acylation of aroms. 
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L4 ANSWER 1 OF 17 CAPLUS COPYRIGHT 2004 ACS on STN 
ACCESSION NUMBER: 2003:925200 CAPLUS 

DOCUMENT NUMBER: 140:183564 

TITLE : Alkylation of 1 , 3 , 5 - trimethylbenzene with 

y-butyrolactone over heteropoly acid catalysts 

AUTHOR(S): Mao, Jianxin; Kamiya, Yuichi; Okuhara, Toshio 

CORPORATE SOURCE: Graduate School of Environmental Earth Science, 

Hokkaido University, Sapporo, 060-0810, Japan 

SOURCE: Applied Catalysis, A: General (2003), 255(2), 337-344 

CODEN: ACAGE4; ISSN: 0 92 6-860X 

PUBLISHER: Elsevier Science B.V. 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB A Friedel-Craf ts-type reaction of 1 , 3 , 5 -trimethylbenzene with 

y-butyrolactone was conducted over various solid acid catalysts such 
as zeolites, polymer resins, and heteropolyacids . The alkylation to 
4- (2 , 4 , 6-trimethylphenyl) butyric acid proceeded exclusively with these 
catalysts; no acylation to the ketone occurred. The 

heteropolyacids, such as H3PW12O40 and H4SiW12O40, were superior in 

activity to the other catalysts; they also accelerated the reaction of the 

product acid with y-butyrolactone to the corresponding carboxylic 

acid. When the heteropolyacids were supported on silica, 

alkylation proceeded efficiently with high mass balance, suppressing 

further reaction. The reusability of the supported heteropolyacids also 

was confirmed. 

REFERENCE COUNT: 24 THERE ARE 24 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 2001:914429 CAPLUS 

DOCUMENT NUMBER: 136:264773 

TITLE: Solid acid catalysis using ion-exchange resins 

AUTHOR (S): Harmer, Mark A.; Sun, Qun 

CORPORATE SOURCE: DuPont de Nemours and Company, DuPont Central Research 

and Development, Wilmington, DE, 19880, USA 

SOURCE: Applied Catalysis, A: General (2001), 221(1-2), 45-62 



CODEN: AC AGE 4 ; ISSN: 0 926-860X 
PUBLISHER: Elsevier Science B.V. 

DOCUMENT TYPE: Journal; General Review 

LANGUAGE: English 

AB A review article describing the use of com. available polymeric 

ion-exchange resins for a range of industrially important transformations. 
Recent developments both on the materials design and applications will be 
described. Examples of high catalytic activity will be described in areas 
ranging from alkylation, transalkylation , isomerization, oligomerization, 
acylation, esterif ication and nitration. The two main classes of 
ion-exchange resins are based upon styrene -based sulfonic acids (Amberlyst 
and Dow type resins) , which show high activity in the areas of 
esterif ication and etherif ication, to the perf luorosulf onic acid-based 
catalysts including the recently developed Nafion resin/ 
silica nanocomposites . These show high activity in the area of 
linear alkyl benzene formation, isomerizat ion, and some select 
acylation type chemistries. These new types of catalysts (which 
were used com.) are adding to the ever-growing portfolio of highly active 
solid acid catalysts, which couple both economic and environmental drivers 
to improve organic transformations within the chemical industry. 
REFERENCE COUNT: 10 0 THERE ARE 100 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 
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ACCESSION NUMBER: 2001:78013 0 CAPLUS 

DOCUMENT NUMBER: 136:231919 

TITLE : Zeolite coated structures for the acylation 

of aromatics 

AUTHOR (S) : Beers, A. E. w . ; Nijhuis, T. A.; Kapteijn, F. ; 

Moulijn, J. A. 

CORPORATE SOURCE: Industrial Catalysis, Delft University of Technology, 

Delft Chem Tech, Delft, NL-2628 BL, Neth. 

SOURCE: Microporous and Mesoporous Materials (2001), 48(1-3), 

279-284 

CODEN: MIMMFJ; ISSN: 1387-1811 
PUBLISHER: Elsevier Science B.V. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Zeolites H-BEA, H-FAU and Naf ion/silica composites 

. show high activity in the acylation of anisole with octanoic 

acid. A study of activity, surface area characteristics and acidity of 
zeolite H-BEA shows that mesoporosity and the Si/Al ratio are very 
important features for activity. Coating a monolithic carrier by a 
convenient coating procedure with BEA results in an active and selective 
integrated catalyst -reactor configuration for the acylation of 
aroms. Monolithic substrate CP 811E (Zeolyst) had dimensions of 5 cm. in 
length, 4.3 cm in diameter, cell d. 62 cells/cm, cross section of channels 
1.08 x 1.08 mm2 and a wall thickness of 165 urn. The monolithic 
material was calcined and dipped into a coating material prepared from 
Zeolyst CP 811E-75 (BEA zeolite), solvent and binder. Due to the binding 
capacity of the silica binder a mech. 'stable coating layer was 
obtained. 

REFERENCE COUNT: 22 THERE ARE 22 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L4 ANSWER 4 OF 17 CAPLUS COPYRIGHT 2 0 04 ACS on STN 
ACCESSION NUMBER: 2001:740313 CAPLUS 

DOCUMENT NUMBER: 136:71494 

TITLE: Industrial application of Naf ion- systems in 

rearrangement -aromati sat ion, transesterif ication, 
alkylation, and ring-closure reactions 

AUTHOR (S) : Schneider, M. ; Zimmermann, K. ; Aquino, F . ; Bonrath, W. 

CORPORATE SOURCE: Vitamins and Fine Chemicals Division, Chemical Process 



Technology, F. Hoffmann-La Roche Ltd., Basel, CH-4070, 
Switz . 

SOURCE: Applied Catalysis, A: General (2001), 220(1-2), 51-58 

CODEN: ACAGE4; ISSN: 0926-860X 
PUBLISHER: Elsevier Science B.V. 

DOCUMENT TYPE: Journal 
LANGUAGE : Eng 1 i s h 

AB Nafion, a perf luorinated sulfonic acid ion-exchange polymer, is 
known to be a very .strong Bronsted acid. Thus, Nafion NR 50 and 
Nafion/Si02 with 15 weight % Nafion- loading were selected, 
in order to elucidate the potential for rearrangement -aromatization of 
ketoisophorone (KIP) to 2 , 3 , 5 - trimethylhydroquinone diacetate (TMHQ-DA) in 
presence of acetic acid anhydride as acylating agent, 

transesterif ication of TMHQ-DA to 2 , 3 , 6 -trimethylhydroquinone monoacetate 
(TMHQ-1-MA) and reaction of isophytol (IP) with trimethylhydroquinone 
(TMHQ) to (all -rac) -a- tocopherol . For the rearrangement - 
aromatization of KIP to TMHQ-DA supported Nafion/Si02 was 
markedly more active than the unsupported Nafion NR 50. Both 
Nafion- systems generally revealed remarkably high selectivity, 
which ranged up to 94 GC-a% TMHQ-DA at high conversion. The major 
side-product was 3 , 4 , 5 - trimethylcatechol diacetate. In case of 
Nafion/Si02, pre- treatment under vacuum and especially grinding of the 
extrudates seemed to increase activity at comparably high selectivity. 
Recycling Nafion/Si02 after filtering and rinsing with acetic 
acid anhydride led to gradually decreasing activity. Without intermediate 
isolation of TMHQ-DA, Nafion/Si02 was active and selective for 
the formation of TMHQ- 1 -MA. Using the Nafion systems in the 
reaction of IP and TMHQ revealed that remarkably high conversion of IP 
(>95%) and compared with zinc chloride/Bronsted acid or BF3 -catalyzed 
reaction good yields (-92%) and selectivities were obtained. We 
found a strong dependency on the solvent polarity. In further expts., the 
recovery of the catalyst was tested. 
REFERENCE COUNT: 21 THERE ARE 21 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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TITLE: Structured catalysts for the acylation of 

aromatics 

AUTHOR(S): Beers, Annemarie E. W. ; Hoek, I.; Nijhuis, T. A. ; 

Downing, R. S.; Kapteijn, F. ; Moulijn, J. A. 
CORPORATE SOURCE: Section Industrial Catalysis, Department of Chemical 

Technology, Delft University of Technology, Delft, 

2628 BL, Neth. 

SOURCE: Topics in Catalysis (2000), 13(3), 275-280 

CODEN: TOCAFI; ISSN: 1022-5528 
PUBLISHER: Baltzer Science Publishers 

DOCUMENT TYPE : Journal 
LANGUAGE: . English 

AB In the acylation of anisole with octanoic acid, Nafion 

/silica composites were the most active slurry catalysts, 
compared to zeolite catalysts. Monolithic structures were coated 
successfully with Nafion. Tested in the acylation, 

these structured catalysts exhibited similar high activities, eliminating 
the disadvantages (attrition, filtration, regeneration) of a slurry system 
operation . 

REFERENCE COUNT: 2 3 THERE ARE 2 3 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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TITLE: Highly promising activity of Nafion/ 



silica composite catalyst in acylation 

reactions 

AUTHOR (S) : Heidekum, Alfred; Harmer, Mark A.; Hoelderich, 

Wolfgang F. 

CORPORATE SOURCE: Chemical Technology and Heterogeneous Catalysis, 

University of Technology Aachen, Aachen, 52074, 
Germany 

SOURCE: Studies in Surface Science and Catalysis (2000) , 

130D (International Congress on Catalysis, 2000, Pt . 
D) , 3441-3445 

CODEN: SSCTDM; ISSN: 0167-2991 
PUBLISHER: Elsevier Science B.V. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 
OTHER SOURCE (S): CASREACT 133:309730 

AB Acylations of anisole and less active aromatic compds . , e.g. 

toluene, o-xylene, and m-xylene, with carboxylic acid chlorides, e.g. 

PhCH2COCl and PhCH2CH2COCl , were studied over highly dispersed strongly 

acidic ion-exchange resin based on Nafion, where 13wt% of 

Nafion is entrapped within a porous silica matrix (SAC 

13) . This new material exhibits far better acylation properties 

than the original ion-exchange resin, Nafion NR 50. 

Consequently, even less active aromatic compds. can be successfully 
acylated. 
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AB A solid acid catalyst of Naf ion/silica nanocomposite 

was developed which effectively catalyzes a wide range of industrially 
important reactions, e.g., olefin isomerization, alkylation, 
acylation, Fries reaction, esterif ication , and benzylation. The 
microstructure and catalytic activity of the composites are dependent on 
synthetic conditions, and is related to the extent of dispersion of the 
Nafion resin acid groups within the porous silica 

framework. The use of an in situ sol-gel technique is preferred over 
infiltration of a pre-formed support with a Nafion solution for 
fabrication of the composites. Solid state NMR, electron microscopy, and 
temperature programmed desorption were used to elucidate the chemical 
environment 

and dispersion of acid sites. In the case of alkylations (such as 
formation of linear alkyl benzenes) , transalkylation and acylation 
chemical, the catalyst activity increased several fold using a catalyst in 
which the Nafion resin was slightly aggregated. A highly 
dispersed form of Nafion resin within silica is 
preferred for dimerization processes. In the case of olefin 
isomerization, variations in the Nafion resin dispersion have 
little effect upon catalytic activity. A correlation of 
microstructure-processing-properties is described. 
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Entrapping nanosized Nafion particles in a silica 
matrix enhances the accessibility of the acid sites in comparison with the 
original material, Nafion NR 50. The acylation of 

anisole by acid chlorides is very satisfactory with short reaction times 
and very high selectivity. Even less active aromatic compds . such as m- and 
o-xylene are successfully acylated. (c) 1999 Academic Press. 
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The present invention relates to a process for preparing a microcomposite 



comprising a highly fluorinated ion-exchange polymer containing pendant 
sulfonate functional groups, said polymer existing as aggregated particles 
entrapped within and dispersed throughout a network of silica. 
These microcomposites are manufactured by contacting water containing the ion 
exchanger with water containing >1 of Na silicate, NH4 silicate, and K 
silicate and allowing the silicate toe form a network of silica. 
Due to their high surface area and acid functionality, these 
microcomposites possess wide utility as improved solid acid catalysts, 
particularly in the substitution of aromatic compds . , in the decomposition of 
hydroperoxides, and in the isomerization of olefins. 
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AB This invention concerns a modified porous microcomposite comprising a 
perf luorinated ion-exchange polymer entrapped 

within and highly dispersed throughout a network of inorg . oxide wherein 
the network and optionally the pendant groups of the polymer were modified 
with a Lewis acid. These modified microcomposites can be used in catalyst 
compns. for various chemical processes, such as in the alkylation or 
acylation of aroms . 
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AB Porous microcomposites are 

perf luorinated ion-exchange polymer (PFIEP) 

containing pendant sulfonic acid and/or carboxylic acid groups entrapped in a 
highly dispersed network of metal oxide and/or silica. The 
microcomposites are prepared from PFIEP (especially NAFION NR 005) and 
^1 precursors selected from a metal oxide precursor (e.g., aluminum 
tri (sec-butoxide) ) and/or a silica precursor (e.g., 

tetramethoxysilane) using an in situ process. The microcomposites have a 
first set of pores having pore size diameter 0.5-75 nm and may further 
comprise a second set of pores having diameter 75-1000 nm. These 
microcomposites possess high surface area and exhibit high catalytic 
activity for a variety of reactions including nitration, esterif ication, 
dimerization, alkylation, polymerization, acylation and isomerization . 
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AB This invention concerns a silylated porous microcomposite comprising a 
perf luorinated ion-exchange polymer entrapped 

within and highly dispersed throughout a network of inorg. oxide wherein 
the network and optionally the polymer have been modified with a 
silylating agent. These silylated microcomposites can be used in 
heterogeneous catalyst compns . for various chemical processes, such as in 
esterif ications and acylations. 
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A new versatile reagent, a perf luorosulf onate/ trisilanol 
[ (OH) 3Si (CH2 ) 3 ( CF2 ) 20 ( CF2 ) 2 SO 3 -M+] , is synthesized and a series of 
surface-bound strong solid acid catalysts developed which are active for 
catalyzing a range of reactions (e.g., alkene isomerization, alkylations, 
and acylations). This catalyst, when bound on Si02 , showed 

significantly higher activity for benzene and toluene alkylation, m-xylene 
benzoylation, and isomerization of 1-butene than Nafion NR50 and 
Amberlyst-15 catalysts. 
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Conference; Meeting Abstract 
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The use of high acidic ion-exchange resin Nafion NR 50 in organic 
reaction often fails because of its low surface area. Embedding 
nano-sized Nafion particles in high porous silica 

achieves a surface area of about 350m2/g. This new material exhibits 
improved diffusion properties and could be a competitive alternative to 
traditional superacid catalysts. We studied several reactions of 
industrial innterest such as the dimerization of a-methylstyrene , 
the Fries rearrangement of Ph acetate as well as other acylation 
reactions. The reactions have been carried out in liquid phase at various 
temps, and and loadings. In all expts. the new material is superior in 
activity than the genuine ion-exchange resin. Furthermore the results 
obtained have been compared with the performance of zeolititc catalysts in 
such kind of reactions. 
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AB Porous microcomposites, having high surface area, pendant sulfonic and/or 
carboxylic acid groups entrapped within and highly dispersed throughout, 
and pore size 0.5-1000 nm, are prepared from perf luorinated 
ion-exchange polymer and metal oxides such as 

silica using the sol-gel process. The microcomposites are useful 

as catalysts for olefin isomerization, hydrocarbon alkylation, nitration 

or sulfonation of organic compds . , etc. Thus, a 5% solution of Nafion 

NR 005 [.apprx.6.3:l tetraf luoroethylene-perf luoro (3 , 6-dioxa-4 -methyl -7- 

octenesulf onyl fluoride) copolymer] and 'a solution of tetramethoxysilane were 



stirred together and formed a gel in . apprx.10 s. The gel was processed 
and acidified giving a fine particle, light-yellow glasslike material 
( .apprx. 13 : 87 Naf ion- silica) having a BET surface area 
of 123 m2/g and average pore diameter 22 nm, which (2.5 g) 
the isomerization of 1-butene at 50° , WHSV 0.4/h, and 2:1 
He-l-butene flow, giving trans-2 -butene 66.3, cis-2-butene 
1-butene 6.9%. 



was used to catalyze 
2 6.8, and 
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A novel nanocomposite of Nafion NR 50 (perf luorinated 
ion-exchange polymer) resin was prepared, in which small 
(20-60 nm) diameter Nafion resin particles are entrapped within a 
porous silica network. This material combined the excellent 
solid acid catalyst properties of Nafion resin with the 
desirable porous support characteristics of silica, with a BET 
surface of 150-500 mg/g. Assuming the Nafion resin particles to 
be dense spheres, the effective surface area of the Nafion resin 
alone was estd, at 153 (for 20 nm spheres) to 50 (60 nm spheres) m2/g. 
This material was developed using an in-situ sol-gel technique in which 
solns . of Nafion resin were mixed with soluble silicon sources to 
form a gel, which is dried to a clear hard glass-like material. These new 
porous nanocomposites offer the potential for significantly enhanced 
activity due to the increased accessibility of the Nafion 
resin-based acid sites. Examples of catalytic reactions were given in 
which the activity per unit weight of Nafion resin were at least 
100 times higher in the composite than the pure polymer alone. 
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AB Porous microcomposites are prepared from (NAFION) 
perf luorinated ion-exchange polymers with 

pendant sulfonic and carboxylic acid groups and metal oxides ( 
silica, alumina, titania, etc.) using the 

sol -gel process. Such microcomposites possess high surface area and 
exhibit extremely high catalytic activity, e.g., for nitration of aroms . , 
esterif ication of acids, styrene dimerization, alkylation or 
acylation of aroms . 
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